Effects of steroidogenesis inducing protein (SIP) on steroid production in MA-10 mouse Leydig tumor cells: utilization of a non-cAMP second messenger pathway.
We have investigated the effects of steroidogenesis inducing protein (SIP) (Endocrinology (1990) 126, 3043-3052) on steroid production in MA-10 mouse Leydig tumor cells. Our results indicate that SIP results in the stimulation of progesterone production in MA-10 cells to the same extent obtained when maximal doses of luteinizing hormone (LH), human chorionic gonadotropin (hCG) and dibutyryl cAMP (dbcAMP) are used. It was also observed that the increased progesterone production in response to SIP was not accompanied by an increase in intracellular cAMP levels as was seen following hCG stimulation. In addition, stimulation of progesterone production using maximal doses of LH, hCG and dbcAMP could be further increased by the addition of SIP to the incubation medium also indicating that this steroidogenic activity was acting through a differential signal transducing system than these hormones. That SIP was not acting through the cAMP second messenger pathway was also demonstrated by its lack of sensitivity to the neutralizing effects of a monoclonal antibody to LH as well as by its insensitivity to the protein kinase A inhibitor HA 1004 while both of these treatments significantly decreased LH and hCG stimulated steroid production. Lastly, SIP was unable to elicit the induction of several mitochondrial proteins which have previously been shown to be synthesized in MA-10 cells in response to LH, hCG and dbcAMP. Our results indicate that SIP stimulates the production of high levels of steroids through a signal transduction pathway which is distinct from that employed by trophic hormone stimulation in Leydig cells.